Macrophage-induced inhibition of nitric oxide production in primary rat hepatocyte cultures via prostaglandin E2 release.
Kupffer cells and other macrophages play an important role in pathogenesis of toxicants in the liver. The aim of this study was to evaluate the effect of macrophages on hepatocyte production of nitric oxide (NO), which has been previously reported to be protective toward oxidative stress induced in primary rat hepatocytes. For this purpose, RAW 264.7 macrophages were added to primary rat hepatocytes at various ratios between macrophages and hepatocytes. These cocultures were supplemented with lipopolysaccharide (LPS) and interferon gamma (IFN-gamma) for 23 hours to induce NO synthase and trigger NO production. NO production was followed by quantification of nitrites in culture medium and dinitrosyl iron complexes (DNIC) in intact hepatocytes after separation from macrophages. In cocultured hepatocytes incubated with LPS and IFN-gamma, DNIC and nitrite levels decreased compared with those observed in hepatocytes cultured without macrophages in the same conditions. Moreover, inhibition of NO production in hepatocyte cocultures was macrophage-number-dependent. Macrophage-conditioned medium also inhibited NO production in hepatocytes, suggesting that the effect of macrophages was mediated by soluble factors. Among the soluble factors known to decrease NO levels are some cytokines, growth factors, reactive oxygen species, and prostaglandins. Ultrafiltration of macrophage-conditioned medium through a 500-d membrane to rule out higher-molecular-weight molecules, such as anti-inflammatory cytokines and growth factors, failed to restore NO production. In the same way, the use of superoxide dismutase (SOD) and catalase (CAT) to eliminate reactive oxygen species produced by macrophages did not lead to recovery of NO levels in hepatocytes. However, when NO synthesis was inhibited in macrophages by NG-monomethyl-L-arginine (L-NMMA), hepatocytes recovered the capacity to produce NO. A net decrease of prostaglandin E2 (PGE2) release by macrophages was concomitantly observed. Moreover, inhibition of PGE2 production in macrophages by indomethacin led to restoration of NO levels. Taken together, our observations suggest that NO synthesized by macrophages can decrease NO production in hepatocytes via PGE2 release. Because of the protective role of NO toward many liver injuries, it may be postulated that macrophages contribute through this mechanism to liver damage.